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1 Introduction

3GPP RAN WG4 is currently performing a study on a new base station class called Home NodeB (HNB). One of the main topics of the study is to define the maximum HNB output power. Furthermore, one of the fundamental requirements specified for the performance of HNB is that it must support existing UTRAN UEs.
As already demonstrated by numerous contributions, the maximum HNB output power will be a trade-off between the HNB performance in terms of coverage and capacity and the interference towards close-by users, which do not have access to the HNB.

However, as demonstrated by this paper, too high HNB output power can generate interference problems also for the “own” users, i.e. users served by the HNB in question. This is due to the very high input level experienced by the close-by mobiles (mobiles with a small coupling loss towards to the HNB).

2 Maximum Input Level
In [1] the maximum input level is defined as “the maximum mean power received at the UE antenna port, at which the specified BER performance shall be met”. Furthermore, the minimum requirement is set to -25 dBm for both DPCH and HS-PDSCH. Assuming the total HNB output power (i.e. the sum over all transmit antennas) equal to PHNB, this value will be exceeded, when the coupling loss between the HNB and the home UE is less than
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For example, assuming PHNB equal to 15 dBm, the UE receiver performance may be reduced, or unspecified, with coupling losses less than 40 dB.
3 Example Scenarios 
In the first scenario only one home UE (HUE) is connected to the HNB. Furthermore, assuming a fairly strong overlaying co-channel macro cell, the HNB have to transmit the downlink common control channels with a fairly high power in order to achieve the wanted home cell coverage. Assuming that the relative common channel power is kept at a certain level, this would imply a fairly high PHNBmax.
For the HUE let us assume that it supports high HSDPA bit rates (e.g. data card connected to a laptop), and that it is located very close to the HNB (e.g. on the same table), see Figure 1.
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Figure 1. Example scenario with a HUE next to the serving HNB.
Assuming a simple HSDPA implementation, HNB allocates always all the remaining power to the HS-PDSCH, resulting in total transmit power PHNB equal to PHNBmax. However, in case of a bit more advanced HSDPA implementation, the HNB will try to avoid “overallocating” HS-PDSCH transmission power if the estimated downlink quality indicates that the wanted transport block size can be received with smaller CIR than the maximum achievable CIR would be. Hence, in such scenarios the PHNB will be somewhere in between 0.2*PHNBmax and PHNBmax.
In the second scenario, two HUEs are connected to the HNB. The first HUE is a HSDPA UE located close to the home cell border, while the second HUE (e.g. DPCH) is located next to the HNB (e.g. sitting next to it, or passing by in corridor), see Figure 2. Assuming that the HSDPA user is actively downloading data, the PHNB will be fairly close to PHNBmax, and hence, the close-by DPCH HUE will experience a high input power level at its antenna connector.
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Figure 2. Example scenario with two HUEs served by the same HNB.
Figure 3 presents the minimum allowed coupling loss between the HNB and the UE as a function of the average HNB power utilization (20%...100% of PHNBmax), and with different values of PHNBmax.

Looking at the curves in Figure 3, with PHNBmax equal to 20 dBm, the performance of the close-by (coupling loss less than 40 dB) HUE becomes unspecified, when the average HNB Tx power utilization exceeds 30%. In the worst case (100% HNB power utilization) the range of the “unspecified area” becomes equal to 45 dB (1-2 m from the HNB). With PHNBmax equal to 15 dBm, the maximum size of the “unspecified area” is equal to 40 dB (1 m or less).
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Figure 3. Minimum allowed coupling loss between HNB and UE as a function of average HNB Tx power utilization. Different curves correspond to different values of PHNBmax.

4 Conclusions
There are scenarios where the coupling loss between a HNB and a HUE connected to it becomes very small. For such scenarios, there is a risk that the received power at the UE antenna connector exceeds the current requirement of -25 dBm, making the UE performance to become unspecified. Even though this might not in many of the cases directly lead to dropped calls, it will most probably lead to reduced downlink performance within unexpected locations (i.e. near to the serving HNB).
For example, with PHNBmax equal to 20 dBm (measured as a sum over all transmit antennas), the range of the “unspecified area” becomes in worst case equal to 45 dB (1-2 m from the HNB), or alternatively, the input level at UE antenna connector can be as high as -20 dBm with coupling loss equal to 40 dB (1 m or less). With lower PHNBmax, e.g. 15 dBm, also the UE input power becomes lower, reducing the size of the “unspecified area” around the HNB.
5 References

[1] 3GPP TS 25.101, “User Equipment (UE) radio transmission and reception (FDD)”, v8.1.0.















_1262605868.unknown

